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ABSTRAK 
 
 
OPTIMASI KOMPOSISI XANTHAN GUM DAN LOCUST BEAN 
GUM SEBAGAI MATRIKS DALAM FORMULASI TABLET LEPAS 
LAMBAT METFORMIN HCl DENGAN METODE FACTORIAL 
DESIGN 
 
 
CLAUDIA RENATA C. W. 
2443010024 
 
 
 
Metformin merupakan salah satu obat antidiabetes yang memiliki waktu 
paruh 2-6 jam sehingga dapat menyebabkan kepatuhan pasien rendah, untuk 
itu perlu diformulasi sediaan lepas lambat. Pada penelitian ini dilakukan 
formulasi sediaan tablet lepas lambat metformin HCl dengan menggunakan 
matriks xanthan gum dan locust bean gum dengan menggunakan factorial 
design dengan kombinasi matriks xanthan gum (-1) 1,25% dan (+1) 3,75%, 
serta kombinasi matriks locust bean gum (-1) 1,25% dan (+1) 3,75%. 
Komposisi tablet lepas lambat meliputi PVP K-30, laktosa, magnesium 
stearat, dan talk. Pembuatan tablet menggunakan metode granulasi basah 
dengan parameter mutu fisik tablet yang meliputi keseragaman bobot, 
keseragaman ukuran, kekerasan, kerapuhan, persenobat lepas, kdisolusi, persen 
ED360, dan mekanisme pelepasan. Mutu fisik tablet memenuhi persyaratan. 
Kadar obat memenuhi persyaratan farmakope yaitu tablet lepas lambat 
metformin HCl mengandung tidak kurang dari 94,0% dan tidak lebih dari 
106,0%. Persentase obat yang dilepaskan pada menit ke-360 berturut-turut 
untuk formula I, II, III, dan IV adalah 73,24%, 84,04%, 76,46%, 
dan71,48%. Hasil %ED untuk formula I, II, III, dan IV masing-masing 
adalah 64,71%, 65,98%, 48,26%, dan 40,88%. Mekanisme pelepasan obat 
pada sistem matriks yaitu mengembang dan difusi. Dapat disimpulkan 
bahwa matriks xanthan gum dan locust bean gum pada berbagai macam 
konsentrasi mempengaruhi mutu fisik tablet. Konsentrasi optimum xanthan 
gum dan locust bean gum dalam formula tablet berturut-turut adalah 3,75% 
dan 3,75%. 
Kata kunci: Metformin HCl, Xanthan gum, Locust bean gum, Factorial 
design 
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ABSTRACT 
 
OPTIMIZATION OF VARIOUS COMPOSITIONS OF XANTHAN 
GUM AND LOCUST BEAN GUM AS A MATRIX IN THE 
FORMULATION OF METFORMIN HCl SUSTAINED RELEASE 
TABLET USING FACTORIAL DESIGN METHOD 
 
CLAUDIA RENATA C. W. 
2443010024 
 
Metformin is an oral antidiabetic drug with a half-life of 2-6 h. This is 
potential to cause a low patient compliance and thus, the development of a 
sustained release dosage form may offer a solution to overcome this 
problem. This study aimed to develop a sustained release tablet formula 
containing metformin HCl employing xanthan gum and locust bean gum as 
a matrix. A factorial design method was used in developing a combined 
matrix of xanthan gum (-1) 1.25% and (+1) 3.75%, as well as locust bean 
gum (-1) 1.25% and (+1) 3.75%. The formula was composed of PVP K-30, 
lactose, magnesium stearate, and talcum. Tablet was prepared using wet 
granulation method and the physical quality of resulting tablet was 
evaluated using the following parameters: weight and size uniformities, 
hardness, friability, percentage of drug release, dissolution rate constant 
(kdissolution,), dissolution efficiency (ED360), and drug release mechanism. 
This study showed that the physical quality of tablet met the requirements. 
The drug assay met the pharmacopeial requirement for metformin HCl 
sustained release tablet, i.e. containing not less than 94.0% and not more 
than 106.0%. The percentages of drug release after 360 min in the formulae 
I, II, III, and IV were 73.24%, 84.04%, 76.46%, and 71.48%, respectively. 
In addition, the respective dissolution efficiencies observed in the formulae 
I, II, III, and IV were 64.71%, 65.98%, 48.26%, and 40.88%. It was found 
that the drug was released from the matrix system by the mechanism of 
expansion and diffusion. In conclusion, a combined matrix containing 
various concentrations of xanthan gum and locust bean gum affected the 
physical quality of tablet. The optimum concentrations of xanthan gum and 
locust bean gum demonstrating the best quality of sustained release formula 
were 3.75% and 3.75%, respectively. 
Key words: Metformin HCl, Xanthan gum, Locust bean gum, Factorial 
design 
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